Chincoteague Bay is a bar-built estuary with two inlets from the Atlantic Ocean--one at Ocean City, Maryland, and the other some 30 miles southward at Chincoteague Inlet. All available salinity data collected in the years 1951 through 1956 are utilized here to evaluate the processes which control the average monthly salinity in the bay. The major features of the salt balance are satisfactorily explained by a simple model equating the rate of change of salinity to terms involving net fresh water inflow and exchange rate through the inlets. An estimation of the exchange rate is made which indicates that approximately seven percent of the volume of the bay waters are renewed each day.
Salinity observations made in Chincoteague Bay and adjacent tidal waters in Maryland and Virginia during the years 1951 through 1956 have been reported by McGary and Sieling (1953) and by Siding (1957) . The data are not sufficient t~) allow a detailed investigation of the salinity balance in any given year. However, the data are adequate to computc avcrage monthly salinitics for various subdivisions of the bay, and for the entire bay, for the six years of record. These data arc used here to examine the salt balance and the exchange rate for Chincoteaguc Bay and the adjacent Sinepuxcnt Bay, Assateague Bay, and Assateague Cove.
Information on the physical dimensions of the bay, the rise and fall of the tide, the freshwater inflow, and the salinity distribution is required for this discussion. Before presenting a description of the processes controlling the salt balance and estimation of the exchange rate, a brief outline of the procedure employed in processing these data will be given.
Physical Dimensions
The area included in these determinations includes Sinepuxent Bay, Chincoteague Bay, Contribution No. 45 from the Chesapeake Bay Institute. This work was supported by the State of M~ryland (Department of Research and Education) and the Commonwealth of Virgini~ (Virginia Fisheries Laboratory).
and Assateague Bay and Cove. The northern boundary of the area is at the Ocean City Inlet. The southern boundary runs from Gunboat Point on Wallops island to Fishing Point on the south end of Assateague Island. The area of the water surfacc at mean low water (MLW) is 3,536 million square feet, and the volume of water at MLW is 14,494 million cubic feet. The volume of water in the area at mean tide is increased to 16,025 million cubic feet.
Tidal Information
In order to determine the appropriate tidal volume parameters, the area of the bay was subdivided into sixteen segments as shown in Fig. 1 . The selection of these areas was based oil the change in the lIigh Water Interval along the length of the bay. The area, mean depth, and volume of each of these segments were determined along with the pertinent tidal information. Table 1 gives some of this information for each segment. The tidal data used in this compilation were obtained from U. S. Coast and Geodetic Survey publications and from the U. S. Army Corps of Engineers (unpublished data).
The tidal wave enters the bay through Ocean City Inlet oil tile noi%h and Chincoteague Inlet on the south. The two waves travel as progressive waves toward the center of the bay, and hence time of high water 48 occurs progressively later from Ocean City towards Ricks Point, and from Chincoteague Inlet towards Ricks Point. Because of this progressive feature of the tide, the net intertidal volume for the bay (a value to be utilized in the discussion of exchange rate) cannot be determined by simply summing the inter-tidal volumes for each segment.
The inter-tidal volume is defined as the volume contained between the plane of low water and the plane of high water. The intertidal volume for each segment has been determined and is given in Table 2 in the column headed "AV(lO6ft~). '' Also given in this table is the ratio of the inter-tidal volume to the mean tide volume of the segment. This ratio, designated r~, represents the fractional change in volume due to the rise and fall of the tide.
In order to determine the net inter-tidal volume for the entire bay area the height of the tide above local mean low water for each hour of the tidal cycle was multiplied by the segment area, for each of the 16 segments and for each of the 12 hours of the tidal cycle. The volume of water contained above the surface of local mean low water was thus obtained for each segment for each hour of the tidal cycle. By summing these values over the area of the bay for each hour of the tide, the volume of water contained above
